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DETAILED ACTION 
Response to Arguments 

1 . Applicant's amendments filed 10/23/2008 have been entered. Claims 2-9, 1 1 , 
and 17-19 have been cancelled. Applicant's arguments with respect to claims 1, 10, 12- 
16, and 20-28 have been considered but are moot in view of the new ground(s) of 
rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 20, 21, 23, 24, 26, and 28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ray (4353121) in view of Berni (4520467). 

4. Ray discloses applying a gain recover to the seismic data (Col 4, line 66; Fig 15: 
62); applying a normal moveout correction to the seismic data (Col 5, lines2-3; Fig 15: 
70); muting the seismic data (Fig 15: 72); stacking the seismic data (Col 5, lines 3-4; Fig 
15: 74); and applying a time migration to the seismic data (Fig 15: 100); applying a 
demultiple algorithm to remove events that involve multiple passes through a water 
column in which a receiver used to acquire the seismic data is disposed (Col 5, lines 8- 
9); applying a post-stack deconvolution algorithm to whiten a signal spectrum (Fig 15: 
100). 
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5. However, Ray does not disclose acquiring, or retrieving from storage, seismic 
data representative of an acceleration wavefield; removing an effect of a signature of 
the source used to acquire the seismic data; applying a trace equalization algorithm to 
the seismic data; equalizing amplitudes of the stacked seismic data; combining seismic 
data with pressure data; a seismic source for emitting seismic energy; and a seismic 
receiver for acquiring seismic data representative of the acceleration wavefield. 

6. Berni teaches acquiring, or retrieving from storage, seismic data representative 
of an acceleration wavefield (Col 4, lines 4-32); removing an effect of a signature of the 
source used to acquire the seismic data (Col 5, lines 51-53); applying a trace 
equalization algorithm to the seismic data (Col 4, lines 62-68; Col 5, lines 1-2); 
equalizing amplitudes of the stacked seismic data (Col 2, lines 15-19, 24-29); combining 
seismic data with pressure data (Col 2, lines 1-68); a seismic source for emitting 
seismic energy (Col 3, lines 58-59); and a seismic receiver for acquiring seismic data 
representative of the acceleration wavefield (Col 4, lines 9-1 1 , 14-17). 

7. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Ray with the steps of Berni since such a modification 
would have further removed noise from the seismic trace and provided a better image of 
the subsurface. 

8. Claims 10, and 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ray in view of Berni, and further in view of Amundsen (2005/0090987). 

9. Ray as modified teaches the invention as discussed above. However it does not 
teach an input interface for receiving seismic data representative of acceleration 
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wavefield; a data processor; and memory comprising program instructions executable 
by the processor; the seismic source and the receiver are each disposed at or on the 
earth's surface; the seismic source is disposed at or on the earth's surface and the 
receiver is disposed within a borehole; and the seismic source is disposed in a water 
column and the receiver is located at the base of the water column. 

1 0. Amundsen teaches an input interface for receiving seismic data representative of 
acceleration wavefield (Fig 12: 20); a data processor (Fig 12: 16); and memory 
comprising program instructions executable by the processor (Fig 12: 17); the seismic 
source and the receiver are each disposed at or on the earth's surface ([0003], lines 1- 
4); the seismic source is disposed at or on the earth's surface and the receiver is 
disposed within a borehole ([0004], lines 14-16); and the seismic source is disposed in a 
water column and the receiver is located at the base of the water column ([0004], lines 
6-9). 

11. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Ray as modified to use the system of Amundsen 
since such a modification would have allowed it to be used in a wider variety of 

applications. 

12. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ray in 
view of Berni and Amundsen, and further in view of Quinn (2004/0109389). 

13. Ray as modified teaches the invention as discussed above. However it does not 
teach the seismic source is disposed in a water column and the receiver is disposed 
within a borehole. 
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14. Quinn teaches the seismic source is disposed in a water column and the receiver 
is disposed within a borehole ([0004], lines 2-3, 9-10). 

1 5. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Ray as modified to use the system of Quinn since 
such a modification would have allowed it to be used in a wider variety of applications. 

16. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ray in 
view of Berni, and further in view of Barr (4979150). 

17. Ray as modified teaches the invention as discussed above. However, it does not 
teach removing coherent noise from the seismic data. 

18. Barr teaches removing coherent noise from the seismic data (Col 2, line 36). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the method or Ray as modified with the step of Barr since such a modification 

would have led to clearer and more useful data. 

19. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ray in 
view of Berni, and further in view of Schiflett (5642327). 

20. Ray as modified teaches the invention as discussed above. However, it does not 
teach applying a pre-stack deconvolution algorithm. 

21 . Schiflett teaches applying a pre-stack deconvolution algorithm (Col 9, line 6). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the method of Ray to include the step of Schiflett since such a modification 
would have led to noise reduced data for further processing. 
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22. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ray in 
view of Berni, and further in view of Kamas (2004/0070529). 

23. Ray as modified teaches the invention as discussed above. However, it does not 
teach applying a time-varying bandpass filter to the seismic data. 

24. Kamas teaches applying a time-varying bandpass filter to the seismic data 
([0026], lines 6-8). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the method of Ray to include the step of Kamas, since 
such a modification would have reduced the amount of computation necessary by 
providing only data in a useful frequency range. 

Conclusion 

The prior art which is cited but not relied upon is considered pertinent to 
applicant's disclosure: 6651007, 7164619, 2004/0049349, 4979150. 

The references made herein are done so for the convenience of the applicant. 
They are in no way intended to be limiting. The prior art should be considered in its 
entirety. 

25. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Krystine Saito whose telephone number is (571)270- 
7614. The examiner can normally be reached on Monday thru Thursday, 8am-5:30pm 
EST and alternate Fridays 8am-4:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Jack Keith can be reached on (571)272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/K. S./ 
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Supervisory Patent Examiner, Art Unit 3663 



